SUMMARY Photosensitivity is the most common mode of seizure precipitation. It Thus, in recent years the opinion prevails that photosensitivity is related to generalised rather than localised epilepsies but little is known about its relation to more specific syndromatic entities. These are the subject of the present study.
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Material and methods
The study is based on all EEGs of epileptic patients who were registered in our video EEG laboratory in the period 1 January 1974 of increasing and decreasing frequency from 3 to 30 Hz were applied. In equivocal cases, stimulation blocks at various constant flash frequencies, and irregular flash sequences were added. The patients were repeatedly asked to open and close their eyes at variable flash rates. A diagnosis of photosensitivity required the precipitation of a clinical seizure or spike waves, poly-spike waves or repetitive spikes of a frequency independent of the flash rate. Precipitation of such discharge was assumed if it appeared de novo during photostimulation. If epileptic discharge had already been present in the unprovoked EEG, precipitation was assumed if two of the following conditions were fulfilled: threefold or more increase compared with the 2 minutes of highest discharge denisity in the unprovoked EEG, changing phenotype compared with baseline, or repeated correlation of discharge to eye closure during photo-stimulation. De novo appearance of flash rate dependent discharge and generalised slow rhythms as well as doubtful increase of epileptic discharge was considered as suspicious of photosensitivity. All other phenomena including the "photomyoclonic response" of Bickford5 or "photomyogenic response" of Rabending and Klepel3 were ignored.
All EEGs had been evaluated by the first author or under his personal supervision, using identical criteria throughout the study period. If these were not clearly stated in the description, the original EEG was re-evaluated by the first author. There were 4007 EEGs of 1062 patients. These were assigned to one of three groups: patients without epileptic discharge (n = 596), non-photosensitive patients with epi-Relation ofphotosensitivity to epileptic syndromes leptic discharge (n = 345), and photosensitive patients (n = 103).
In 18 patients, there was a suspicion of photosensitivity that could neither be confirmed nor refuted. These were excluded from the study. The mean age at first EEG investigation of these patients (31 3 years) was higher than that of unequivocally photosensitive subjects (21 9 years). Their The age at onset of their epilepsy (mean 14 4) was lower than that of non-photosensitive subjects in general but did not differ from that of non-photosensitive patients with epileptic EEG discharge (table 1) . Three fifths of the photosensitive persons were females in contrast to the opposite sex ratio in the other patients (table 2) .
Eighty-eight percent of photosensitive patients suffered from generalised epilepsies that, otherwise, only slightly prevailed in this material (table 3) .
When the various syndromes of generalised epilepsy are considered separately, only three of them were significantly related to photosensitivity: childhood absence epilepsy or pyknolepsy, juvenile myoclonic epilepsy, and epilepsy with generalised tonic-clonic seizures on awakening. No significant relation was found with the mostly symptomatic generalised syndromes of early childhood (West and Lennox), with juvenile absence epilepsy (as long as the patients did not have additional myoclonic seizures), or with generalised tonic-clonic seizures in the evening leisure. The most striking difference was that between the two absence syndromes. These have typically different ages of onset that could influence the investigation ages. If this was so, it would in turn influence the rate of photosensitive subjects. From table 4 , it can be seen that this is not true: the investigation ages of the absence syndromes are very close although their ages of onset are different. Table 4 indicates further that the investigation age of non-photosensitive patients was considerably higher than that of photosensitive patients. This, however, is not true for the generalised epilepsies of The different sex ratios of photosensitive and non-photosensitive subjects are significant in whole cohort (p < 0 001), juvenile myoclonic epilepsy (p < 0-01) and GM on awakening (p < 0 05). *Presumably absences with mild clonic components but not rated as such because responsiveness was not tested. 
EEG findings
The following EEG parameters were considered: background activity, response to visual stimuli, focal slowing, bilateral epileptic discharge (type, frequency, regularity of shape, generalisation or not, local accentuation), and focal epileptic discharge.
Photosensitivity was related to poly-spike wave, to generalised distribution of epileptic discharge and to its occipital accentuation. It was inversely correlated with slow spike waves (if there were no additional more rapid patterns), and to focal findings (table 7) .
Discussion
Some of the basic findings of this study such as age dependency of photosensitivity, its sex ratio and its relation to generalised epilepsy are well-known and indicate comparability of this sample with other studies that reported similar correlations. The rates of photosensitivity of this investigation are probably minimal. In all syndrome groups but one the photosensitive patients were on average about 9-12 years younger than the non-photosensitive ones. The investigation ages of the latter are beyond the optimal age for discovering photosensitivity with the stimulation method used here. Then, the patients were, with few exceptions, on medication at investigation. In some patients, pre-existent photosensitivity may have been suppressed by medication. The finding that photosensitivity was correlated with generalised distribution of spike-wave discharge in contrast to a more restricted distribution probably reflects more efficient control of seizures and, perhaps, photosensitivity in the latter.
Only a few photosensitive patients had focal seizures. They all belonged to three somewhat unusual groups: three of them presented signs of photosensitivity only once in a series of EEG investigations, obviously precipitated by withdrawal of some drug, the withdrawal of which is known sometimes to produce such an effect. The second group were patients who presented with both focal and generalised epileptic signs and symptoms. Presumably their photosensitivity was related to the generalised and not the focal aspect of their seizure disorder. Finally, there was a group of patients whose focal seizures were characterised by visual hallucinations or a versive movement of the head or a combination of both. Between this group and the previous one there was, in our material, considerable overlap. The common denominator for photosensitivity and seizures with visual hallucinations is probably dysfunction of the visual cortex which is also indicated by the correlation of photosensitivity with occipital accentuation of spike wave discharge.
To conclude, the relation of photosensitivity to generalised rather than localisation-related epilepsies appears to be even closer than expected, and if there is a correlation with cortical localisation, it seems to be mostly to the occipital cortex. In general, focal EEG signs are even negatively correlated with photosensitivity.
The correlations of the various syndromes of generalised epilepsy with photosensitivity were not uniform, which is an unpredicted finding. For the syndromes of early childhood that are mostly symptomatic epilepsies, no significant correlation was found. This could be a problem of small numbers, as the actual occurrence of photosensitivity in this group is of the same magnitude as in pyknolepsy and epilepsy with grand mal on awakening. It has to be noted, however, that this entire group, unlike the others, was investigated at the peak age of photosensitivity. We Then, no significant correlation was found with the more rare of the two syndromes of generalised epilepsy with generalised tonic-clonic seizures, and generalised tonic-clonic seizures in the evening leisure. Again, however, the actual rate seems somewhat elevated in this patient group that might be too small to reach statistical significance. Two other factors could contribute to a smaller rate of photosensitivity in these patients as compared with generalised tonicclonic seizures on awakening. The age of onset of evening epilepsy is later than of awakening epilepsy, and beyond the peak age for photosensitivity. This age difference is not significant in our material but has been observed previously in another study8 where it was significant. Then, there was, in our patients with this syndrome, a preponderance of male patients who are less prone to photosensitivity. Thus, a decreased rate of photosensitivity in this group may be secondarily dependent on other characteristics of this entity which perhaps is no syndrome of its own but rather a subvariety of awakening epilepsy. 7 The most remarkable finding was the difference between the two absence syndromes when patients with additional myoclonic seizures had been excluded. Childhood absences are clearly correlated with photosensitivity. There is, however, one remarkable difference from other syndromes: here, the sex distribution of photosensitive and non-photosensitive subjects is identical whereas, elsewhere, photosensitivity is more frequent in females. Childhood absence epilepsy is the only important syndrome of generalised epilepsy with female preponderance. It is concluded that it could be the same factor that causes female preponderance in both childhood absence epi-Relation ofphotosensitivity to epileptic syndromes lepsy and photosensitivity. This unknown factor could be responsible for the relation of both.
Surprisingly, no correlation with photosensitivity could be demonstrated in juvenile absence epilepsy. This difference is not explained by different investigation ages. The finding has to be contrasted with juvenile myoclonic epilepsy which had the highest rate of photosensitivity of all epileptic syndromes in spite of a relatively late investigation age. Both these syndromes become manifest at approximately the same age. The hypothesis is tempting that photosensitivity is a pathoplastic factor. In the manifestation of generalised idiopathic epilepsy with minor seizures around puberty, the presence or absence of photosensitivity could be decisive for the seizure type that develops. This hypothesis is further supported by our finding concerning the seizure types precipitated by photic stimulation and video documented. Apart from generalised tonic-clonic seizures, myoclonic seizures of the type characteristic for juvenile myoclonic epilepsy was the only seizure type that was unequivocally increased by exposure to light flashes. Absences were, even in photosensitive subjects, observed more often without photic stimulation. As photic stimulation accounts for only about one tenth of the whole EEG investigation, this finding must not be over-estimated. Thus, a possible conclusion that photic stimulation may inhibit absences, for example by an increase of vigilance, cannot be based on these figures.
The close correlation with the typical seizure of juvenile myoclonic epilepsy, however, is beyond doubt.-In addition, the correlation of photosensitivity with the typical EEG pattern of this syndrome, polyspike should be mentioned.
Photosensitivity is generally considered as a genetically determined phenomenon.1 '4 The existence of symptomatic forms is doubtful in spite of the conspicuous frequency of photosensitivity in some disorders with myoclonias such as the Ramsay Hunt syndrome or Lafora's disease.9 10 Could the photosensitivity of juvenile myoclonic epilepsy be a symptomatic form connected with the myoclonias? 1391 Phenomenologically it does not differ from photosensitivity in other patients. The sex ratio of photosensitive patients with juvenile myoclonic epilepsy contradicts a symptomatic form as it is the same as in other photosensitive subjects and different from non-photosensitive patients with juvenile myoclonic epilepsy. However, a genetic study is desirable of the kind of Doose's study on absences and photosensitivity' which revealed that the photosensitivity genetics of these patients are separate from the genetics of epilepsy.
